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Of the Bogs in Ireland. 

Mr.  M a a s n ' s  S Y S T E M .  
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L X X I X .  Copy of the Instructions given to their Engineers 
by the Corn,missioners appoivted to i'nqwre into the Nalure 
and Extent Of the several B¢)zs in Ireland; with further 
Particulars respecting the Bog of Allen, and its Sub- 
strata ; accomp2inied u,ith a trTmweree Section of  Lulls-  
more Bog, reduced from Mr Gfiliqth's Sheet Section. .By 
M r .  W I L L I A M  F A R E Y .  

T.E secretary of tile commissioners apoainted to inquire 
into the nature and extent of" the several B~)gs in Ireland, 
and the practicability of drainivg and eultivatit~g them, i~ 
directed by the Board to con2u2unieate, for the infornlation 
oftheengineers who may be employed,and of the proprietors 
of hogs, the mode in which they have been advised to pro- 
ceed. 

" l s t . - -They propose to divide the Bogs of Ireland into 
districts, and to assign each district i21 charge to one or more 
engineers. 

" 2d.--Each of the engineers is to provide a sufficient 
number of assistants, for whose quahfications he is to be 
responsible. 

" 3 d . ~ T h e  eommissiouers think it necessary to direet 
the atte12tion of their engineers to the particular heads of' 
inquiry e(mtained in these instructi(ms ; hut it is by no 
means intended to confine their judgement within these 
limits ; on the contrary, where local circumstances point 
out a preferable mode of proceeding, the commissioners ex- 
pect that it shall be fully, stated, in 'addition to the infor- 
mation on the different po2nts which they now suggest. 

" 4 t h . ~ T h e y  conceive, that the first steps tt.wards the 
&ainage of an extensive bog, should be to ascertain the 
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435 Of ehe Bogs in Ireland. 

prope r lines of direction for one or more main drains pass- 
ing through it, to give vent to the waters which it contains, 
and for catch-water drains laid out along its edges, to inter~ 
ee.pt, the springs and streams which flow into it from the ad- 
joining lands. 

" 5 th . - - In  laying down the situation of the main drains, 
the engineers are to consider, not merelv the general de- 
clination of the bog towards the rivers or such or,other na- 
tural outlets as may best answer for their drainage, but tQ 
l~eep in view the further objeet, where praeticable~ of con- 
verting these main drains, either immediately or ultimatelv~ 
into channels of navigation, for the conveyance of the fur 
ture productions of the bog, and of providing for the con- 
nexion of those navigable drains, where convenient, with 
the great lines of navigation already subsisting : where this 
is not possible, they are to consider how these different 
drains may be united to other canals, which may be fi)rmed 
hereafter. In laying down the situation of any navigabl e 
drain, the engineers are to attend to the situation of such 
manures as may be most suitable for the bog. 

" 6 th . - -Where  the main drains are likelv to be used as 
canals, they are not, in any instance, to be less than 14 feet 
broad at bottom, and five feet deep from the water surface. 
The breadth and depth of other main drains, and of the 
catch-water drains, must be proportioned to the quantity of 
water which they are to discharge. 

" 7 th . - -As  there are no districts which are more liable 
to the inconvenience of a total want of water in dry sum- 
rners, than level tracts of marshy ground, when once their 
drainage is effected, care must be taken in laying down the 
direction of the main drains, to allow them, where prac- 
tieable~ to be occasionally dammed up, so as to raise the 
water within two feet o( the surface, fi)r the purpose ot ~ 
promoting vegetation ; and that the ca~eb-water drains, in 
like manner, sb(mld supply water on the surface, tbr the 
use of cattle, or for the purpose of irri,_'atic3n, where the 
mode of improvement shall be deemed advisable ; and in 
situations where a sufficient supply cannot be procured by 
these means, the eno:iueers are to consider where reservoirs 
may be most advantageously coltstrueted, to be supplied, 
in time of flood, from ti~e catch-water drains or rivulets itl 
the vieinily of the bogs. 

" 8 t h . ~ W b e r e  l~,cks may be necessary, the dimensiol~s~ 
which the commissioners recommend are, f~t. i,~. 

Length . . . . . . . . . . . . . . . . . . . . . . . .  70 0 
Breadth . . . . . . . . . . . . . . . . . . . . . .  . .  7 3 
Depth over the fill of  the gates . .  4 0 

" 9 t h . ~ I a  
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Of the Bogs in Ireland. 439 

'~ 9 t h . - - l n  all eases where the bogs are wholly or par- 
tially surrounded by high land, whose natural inclination is 
to tile bog, the engineers are to consider where catch-water 
drains may be necessary; and as it will generally happen 
that these catch-water drains may admit of a greater fall 
than it will be practicable to give to the main drains, care 
must be taken, where the catch-water drains are to join 
the main drains ariel" their issue from the bog, that it shall 
b e a t  such a distance, or on such a level, as to preclude the 
danger of the water to the catch-water drains, in time of 
floo~ls, peaming back the water of the main drains, so as to 
overflow the bog. Where  the levels will not admit of the 
waters of the catch-water draitas being conducted into the 
main drait~s without being subject to this inconvenience, 
provision must be m ade / b r  conducting them through sepa- 
rate channels into the river, or other place, where the water, 
of  the bog are to be discharged. 

" lO th .~Each  of the engineers is to prepare a map of 
the district assigned to him, distinguishing, 

" 1. The extentand boundaries ot the bogs which it con-  
tains. 

" 2. The nature of the soil and country immediately con-  
tiguous to each bog, particularly specifying the situations of 
lime-stone, lime-stone gravel, marle, Or other manures. 

" 3. The surface of the bog, whether firm black bog, 
or shaking quagmire. . 

'~ 4. The situation of any springs, rivers, or lakes, which 
appear to occasion the wetness of any of the bogs. 

" 5. The course of  any rivers, streams, }oads, or canals 2 
by which the bog is intersected. 

" 6. The drains and other works proposed by the en- 
gineers. 

" 7. Sdeh lines of new roads as appear most proper for 
the carriage of manure, for carrying out the future produce 
of the reclaimed hogs, and for communication with the 
roads in the vicinity. 

" 11. These maps are tq be'accompanied with sections, 
delineating the surface and bottom of the bog, and the na-  
ture and depth (as far as may be necessary) of the under 
strata on Which it rests. 

" 1~. The maps and longitudinal seetion.~ are to be drawn 
on a scale of fi}ur inches to an Irish mile, and the perpen- 
dicular scale of  the sections to be -¢'v inch on the fbot. 

" 13. They are to be accompanied with index maps~, on 
the scale of one inch to a mile. 

" i4.  In taking the levels necessary for determining the 
~. 4 ~e~t~onsj 
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440 O f  the Bogs in Ireland. 

sections, the engineers are to take care that their assistants 
proceed, in all eases, so as to cross and correct each other. 
The engineers are to be responsible for the correctness of 
the whole. 

" 15. The main drains are generally to be laid down so 
as to allow the collateral drains communicating with them, 
to embrace the greatest extent of  surface the nature o f  the 
bog will admit of : but where the inequalities of level in its 
surface, or the outlets of discharge for the waters, present 
a choice of plans for its drainage, so as to induce any doubt 
in the mind of the engineer which plan may be most eli- 
g.ible, he is to submit the different plans to the commis- 
sloners. 

~' 16. The engit:eers are to accompany the maps with 
written reports, containing generally whatever occurs to 
them dn the subject of" the drainage of the districts assigned 
to them, and particularly spec}fyin~, 

" 17. The probable expense of ' such drains, roads, ca- 
nals, locks, and other works, as they recommend. 

'~ 18. The names of the proprietors who claim any right 
or interest in the hogs, and to what extent, and in what 
proportions, as tar as they can learn. 

" 19. Whether  any, and what tracts of bog in their di- 
stricts have already been reclaimed, and what have been the 
manures used, ancl the modes pursued, in their amelioration, 
and what is t he  nature and the state of the crops which 
they actually produce. 

"' 20. The probable value of the land when reclaimed, 
and. the mode of  culture which may be the best adapted for 
it, particularly distinguishing those parts that may be best 
suited for planting. 

" 21. Where any of the bogs proposed to be drained are 
at present used for the supply of fuel, the engineer is to re- 
port how far the quantity and quality of the fuel is likely to 
he injui'ed or in, proved by the works which he recommends. 

'~ "22. Where  the wetness o[ tl:e bog appears to be occa- 
sioned by a lake on~a higher level, the engineer is to report 
on the practicability and means of draining the take; and 
also on the difference of levbls in summer and winter of all 
rivers and lakes connected with the bogs. 

" 23. Where  the bottom of the bog is lower than the 
river into which it would be convenient to discharge the 
waters of the drains, the engineer is to report ,m the prac- 
ticability of lowering the river svfficiently to receive them. 

" 24. As in many instances the levels may not admit of 
the hogs being drained in the usual manner, in such eases 

the 
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Of the Bogs in Ireland. 441 

the  engineer is to take into consideration the propriety of  
draining it by means of wind-mill pumps or other ma- 
chinery; the expense of erection, and annual charge of 
which, he will include in his report. 

" 25. The engineers are further to consider what situa- 
tions maybest answer for the corn-mills which may become 
necessary, in consequence of the increased tillage of the re- 
claimed districts, and how far the water of the drains may 
be used in working them ; and they are particularly t.o in- 
quire as to the situations and circumstances of such mills 
already in existence, the supply of whose water may be af- 
fected by the projected drainages, and to consider and re- 
port, whether it be most expedient to provide reservoirs for 
their supply, or to purchase the interest of the proprietors. 

" 26. They are also particularly to report, where any of  
the proposed works appear likely to diminish the supply of  
water for the Grand or Royal Canals, or other navigations, 
or to interfere with their levels or embankments ~ and in 
what manner such injuries may be best obviated. 

~' 27. In order to connect the respective .~urveys with 
each other, and to enable the commissioners to judge how fb.r 
these drains may be applied to the purposes of internal na- 
vigation, riley propose to direct, that the engineers to whom 
the districts nearest to Dublin may be allotted, shall ascer- 
tain with the utmost accuracy, the difference of level be- 
tween the levels in their maps, and of the platfbrm on the 
capital of the colttmr~ erected in the memory of LordNe t -  
son ; and to communicate the difference of level to the en- 
gineers who may have districts immediately beyond them, 
for the purpose of" carrying forward the comparison. The 
commissioners intend afterwards to request the Ballast Of- 
flee to mark at the Pigeon House Dock the level of high 
water in an ordinary sprin_~-tide in the Bay of Dublin, so 
that by determining the difference of level between that and 
the platform on the column, the difference between the level 
of the sea and lhe various levels which are to be taken in pur- 
suance of these instructions, may be correctly ascertained. 

t '  28, To enable the commissioners to complete the con- 
nexion of the surveys by trigonometrical observations, if  
such should hereafter be deemed expedient, the engineers 
are to have permanent marks at the extremities of the several 
levels, and to lay down all remarkable objects ~hieh are 
likely to be permanent, such as raths, towers, castles, 
cairns,' hill-tops, market-houses, &c. 

" 29. The various lines of  levels are to be shown on the 
map by dotted lines, 

" 30. The 
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44~ Of the Bogs in Ireland. 
" 30. The engineers are to act under these instructions, 

in respect to all such bogs within their districts as contain 
by estimation or repute more than 500 Irish acres ; of hogs 
of inferior extenb they need only report the existence and 
situation. 

"' 31. The commissioners intend to provide the best 
levelling instruments, which they will supply at the original 
price to such of the surveyors emutoyed as are not already 
furnished with instruments of  sufficient accuracy. They 
intend also to procure some rain-gauges, to enable them to 
determine the dimensions of the principal drains. They 
request that any gentleman disposed to assist by keeping an 
account of the rain in the vicinity of the bogs, will be so 
good as to signify his intentions to their secretary. 

By order of the Board. 
Dublin Society House, B. McCARTnr, 

Sept.28, t809. See y to the Commissioners. 

~DDITIONAL INSTRUCTIONS. 

" 3~. The commissioners have dctermined to alter the 
longitudinal scales of the sections referred to in the twelfth 
articlc of the instructions, from eighty perches to an inch 
(as therein directed) to forty perches to an inch, the scale 
which on further consideration they have preferred to adopt. 

" The perpendicular scale of" the sections (namely ~v 
inch to a foot) is to continue, unaltered. 

" 33. As it will probably be found inexpedient to incur 
the expense of engraving the drawings of the sections, re- 
ferred to in the eleventh article of the instruetions,~t the en- 
gineers are to specify the lines of sections, and the amount 
of fall in each in their reports ; and further to specify them 
upon their maps, so far as they may find it not inconve- 
nient to do so. 

" 34. The commissioners have determined that it will 
no$ be necessary (at least for the present) to execute the 
index maps re[erred to in the 13th article of the instruc- 
tions. 

" 35. The engineers are to prepare, for the purpose of  
being presented to parhament, maps on the scale of two 
inches to an Irish mile, reduced from their large maps, spe° 
cifying every thing contained in the large maps. These re- 
duced maps are to be sent in along with the reports of the 
engineers to the commissioners. The largest sized copper 
plate that can be allowed for these maps is twenty-six inches 
long by twenty broad. Where  the district is so large that a 
map of the whole of it cannot be contained within these 

dimeasions, 
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Of the Bogs in Ireland. 44a 

¢limensions, the engineer must consider how the district 
may best be subdivided. 

" 36. The engineers are in all eases, both in their maps 
and in their reports, to express the contents of the bogs, 
both in Irish and English acres, and also to insert in their 
maps~ scales of both Irish and English miles. 

'" 37. The commissioners not judging it expedient for 
the present to lay down a meridian for the purpose referred 
to in the twenty-eighth article of their instructions, consi- 
der it sufficient that the engineers should construct their 
maps upon the magnetic meridian, the north of the mag- 
netic meridian pointing to the top of' the map, and the me- 
ridian line being parallel to the sides of it. 

" 38. The estimates referred to in the seventeenth arti- 
cle of the Instructions, are to include all the expenses, 
vehieh in the judgement of the engineer will be necessary to 
reduce the bog to such a state that it shall be ready to receive 
agricultural improvements. These estimates are however 
to distinguish the expenses of the different descriptions of 
,works, and of the different classes of drains recommended, 

By order of the Board. 
Dublin Society House, B. MCCARTHY, 

May 16, ISlO, SeFY to the Commissioners. 

To J~Ir. Tilloch. 

SIa , - -HAvr~G as an exercise, by direction of my father, 
reduced Mr. Richard Griffith's large section across the Bog 
Of Lullymore, so as to agree in scale of length and in po- 
sition nearly, with his map of this bog, printed in the 1st 
Report to Parliament on the Bogs in Ireland, from which 
you gave some extracts in your last nnmber, and distin- 
guished therein all the proposed drains, and shown by ar- 
rows whether they run northward ( u p ) o r  southward 
(down), I take the liberty of sending a copy, and perhaps 
you may deem the same worth a plate in a future number of 
yourMagazine, in order to explain, as it does (see Plate X.) ,  
the uneven surface and variable thickness of the peat in 
these vast bogs, the uncertain thickness and existence of 
the alluvial yellowish blue clay, (No. 1o. in your last num- 
ber, p. 371~) on which the peat frequently rests, and the 
very uneven and undulating fbrm of the great bed of al lu-  
vial clayey limestone gravel, of vast thickness, which forrn~ 
the floor and borders of this and most others of the bogs of 
this part of Irelandj except in a few places where strata 

appeat l- 
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444 Of the Bogs in Ireland. 

appear, aeeording to the report which Mr. Griffith, jun.  
has made on the subject ; wherein, p. 1.5 and ]6, the tract 
of l.-tnd called the Island of  Allen is thus described : - -  

" The surface of the Isle of A~len rises very quickly 
from the bog on all sides, particularly to the north-west, 
where it is composed (at least to a considerable depth) of 
limestone gravel, formin, g.very abrupt hills, in tho~e places 
where the face of the hills has been opened for the pur- 
pose of raising stone and gravel, the mass is composed of" 
rounded limestone, varying in size from two feet in dia- 
meter to less than one inch; the largest are not so much 
rounded as the small, frequently tl~eir sharp angles are 
merely rubbed Off; they are usually penetrated by contem- 
poraneous veins of Lydian stone, varying in eolour from 
black to light grey; the eolour of the limestone is usually 
light smoke grey, rarely blueish black; when it is, the 
fracture is large eonehoidal ; that of the grey is uneven, 
approaching to earthy. 

" The Lydian stone, when unattached to the limestone, 
has usually a tendency to a rhomboidal form, sometimes 
cubical, the edges are more or less rounded, the longitu- 
dinal fracture is even, the cross fracture is eouchoidal. 

,c From the strong resemblance that subsists between the 
rolled limestone and its aeet>mpanying substances, and tim. 
upper beds of the limetone strata, which extend from the 
county of Tipperarv, thromzh Kilkenny, (where the lower 
beds are used tbr marble,) C~arlow, Queen's County, King s 
County, Kildare, Meath, Westmeath, Dublin, &e. &c. 
there can be no doubt that the least accumulation of lime- 
stone gravel, which nearl;, covers the whole province of 
Leinster (|brining steep ridges of hills frequently above 300 
feet high, and sometimes approacifiug the summits of lofty 
primitive mountains) did originally torm the upper beds of 
the limetone strata, which when now found in situ are sel- 
dom lira b on account of their alternating with thin beds of 
slate clay, usually much decomposed, and their being tra- 
versed by numerous fiSSUreS and veins of calcareous spar and 
Lydiala stone. 

" It is much morediffieult to trace thecourse of the cur- 
rents which first removed the limestone fi'om its native bed, 
and afterwards having rolled the detached masses backwards 
and tbrwards, deposited them on the sides of hills, whose 
base had withstood the action of the waters, or by tzross 
currents and eddies tbrmed independent hills and minor 
ridges, the deposition of which, together with a subsequent 
deposition of a bed of clay) varying from one to six, feet 
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Of the Bogsln ~retana. 44n 

in thickness, and which ahnost universally covers the sur- 
face of the gravel, by obstructing the course of the waters 
in a country having naturally but little fall, may, by creating 
a general stagnation in them, and thereby formin~ extensive 
shallow lakes, have eaused the growth of tbe Sphagnum 
palustre ~, and other aquatic mosses and plauts, of which 
the mass of our bogs is composed. 

" This island, though separated from the southern range 
of  hills by a low boggy valley, may on a general view be 
considered as a continuation of that range. 

'~ Perhaps a short geological descrit~tion of this ridge, 
which, on account of its height and steepness, forms the 

most prominent and interesting feature in the county,) 
though apparently foreign to the general object of this re- 
port, may (by, preventing ignorant people from search- 
ing for limestone and other manures where they do not 
exist) be considered as an useful and necessary appendage. 

" Near Ballyteague Castle, in the northern edge of the 
Island of Allen, stratified limestone makes its appearance 
at the surface, dipping 20 de~rees east of s6uth, at an angle 
of 5 degrees from the horizon. The stone is principally 
used for building, as on account of its containing a large 
proportion (according to my analysis 15 per cent.) of silex~ 
it requires much fuel to burn it into lime. 

" The next rock visible crops out about two miles to the 
southward of Ballvteague, at the base of the Hill of Allen 
near the village called the Leap of Allen, the intermediate 
country beingeovered by hills of limestnnegravel ; it is a 
s peciesof conglomerate, composed of rounded quartz peb.- 
bles, varying in size from minute sand to six inches in dia- 
meter, connected together by a red iron-shot, argillaceous 
cement ; then beds of a deep brick red slate ; clay much 
interspersed with mica is found interstratified with the 
conglomerate : the dip is ao degrees east of south at an 
angle of 7 degrees from the horizon. Southward of this 
qnarry, rises the Hill of Allen, a very steep conical hilt 
about :300 feet high (reckoning from its base) ; it is com- 
posed of an irregular unstratified mass of fine-grained green- 
ltone, the crystal of hornblende and feldspar being very 
minute ; transparent calcareous spar is frequently observable 
in the mass, rarely large erystals of feldspar are fotmd in- 
terspersed ; the rock on approaching the summit of the hill 
becomes more crystalline, detached masses or" beautiful por- 
phyretic greenstone thickly studded with large crystals of 

Bog Mo~, 
feld- 
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,146 On Refractlom 

feldspar, are frequently to be met with on the sui'faee : 1[ 
did not find any of this rock in its native bed. 

" The hill called the Chair of Kildare and Dunmurry 
Hill, situated to the south-west of the Hill of Allen, are also 
composed ofgreenstone* ; the Red Hills are conglomerate. 

" Besides the ~eneral ridge which (with the exeeDtion of  
two low passes through whmh the bog rsvers flow) ~ur- 
rounds the district, and the Island of .Allen which divides 
the interior, there are frequently minor and more detached 
ridge% usually of moderate elevation, bounding the several 
bogs,, and preventing the passage, of the waters to the rivers 
or principal streams, which usually run in valleys beyond 
the rkdges, and nearly parallel to the edge of the bogs. 

t,g " " " These mtermr ridges, where there is no river, usually 
form the line of separation between different bogs." 

I am, sir, 
Your obedient servant, 

WILLIAM Faa~Y. 

L X X X .  A short Account of" the Improvements gradually 
made in determining the Astronomic Refraction. By 
Mr.  T.  S. EvANs, Master of  the 2klathematical School at 
New Charlton, near I4/roolwich, Kent ; late of the Royal 
Observatory, Greenwich~ and of  the Royal Military Aca- 
demy, IVoolwich. 

[Continued from p. 349.] 

I T  would be endless to notice the different opinions re- 
Speetin. g both the terrestrial.. . . . . .  and the astronomic refraction 
whmh are to be metw~th m the wrmngs of various authors 
on the subject : and it would be equally useless to notice 
all the tables of its quantity given by them, some of which 
differ very much from others. It  will be sufficient to men-  
tion those only who made some considerable advances to- 
wards obtaining it with greater accuracy. 

The next of  these in order was La Caillet, who in de- 
termining it certainly bestowed very great pains, by making 
and reducing an immense number of observations, and 
afterwards comparing them with others made at Green- 
with by Dr. Bradley, at Gottingen by Mayer, at Bologna 
by Zanottij at~d by La Lande who was then at Berlin° 
From these it appeared that the refraction at 4.5 ° of altitude 
was 66b" ; but this, as will hereafter be seen, was too great 

~t This is the first discovery of rock of the trap formatloa in this part of 
Ireland. 

'[" Mere. de I'Ae. de Sc. 1755, p. 547., 
by 
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